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1
Introduction
In Release 8, dual cell operation on adjacent carriers was introduced in HSDPA. In RAN #43 meeting，a new WID (reference [1]) was be setup, and forward compatibility for supporting more than 2 and less or equal to 4 carriers will be taken into account. In [2], a HS-DPCCH design framework was discussed to support all the different combinations of features proposed in multi-carrier HSDPA. In this contribution, we bring out a HS-DPCCH CQI design for three HSDPA carriers to achieve a minimal CQI Feedback cycle for each carrier when CQI Feedback cycle is greater than 1 TTI.
2
HS-DPCCH CQI design for 3 carrier aggregation and MIMO is not configured in any carrier
In this section, we discuss the HS-DPCCH design options for the case when 3 carriers are aggregated and MIMO is not configured in any carrier. A single channelization code design are discussed for the CQI channels.

2.1
Single Channelization Code

In the case of a single channelization code, the HS-DPCCH for 3 carriers (MIMO not configured in any carrier) can be designed as shown in Figure 1. 

For the ACK/NACK part, a new joint coding scheme would be needed to support ACK/NACK feedback for the 3 simultaneous transmissions on the downlink. 
For the case when 3 carriers are configured but MIMO is not configured in any carrier, the CQI feedback information for each carrier can be time division multiplexed by setting the minimum value of CQI Feedback cycle = 1.5 TTI = 3ms. Under this constraint, there is no need to design any new channel coding scheme for the CQI feedback information when using a single channelization code. Instead we can reuse the following channel coding schemes from previous releases as below:

· 3-carrier aggregation
· DC-HSDPA Release 8 joint (20,10) channel coding of CQI information for Carriers 1 and 2 in the first 2ms subframe
· DC-HSDPA Release 8 joint (20,10) channel coding of CQI information for Carriers 3 and 1 in the second 2ms subframe
· DC-HSDPA Release 8 joint (20,10) channel coding of CQI information for Carriers 2 and 3 in the third 2ms subframe
· Every 6ms as a joint CQI report period and every 3ms as an average CQI Feedback cycle for a single carier
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Figure 1: HS-DPCCH using single channelization code for 3 carriers and MIMO is not configured in any carrier
3
Conclusions

A design proposal was presented for HS-DPCCH CQI for three HSDPA carriers. In this case, the single channelization code design would require joint coding of ACK/NACK information across three carriers and would allow reusing existing CQI design as long as the minimum value of CQI Feedback cycle is set to 1.5 TTI (3ms). 
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